Molecular and genetic interactions of the RNA degradation machineries in Firmicute bacteria.
Correct balance between bacterial RNA degradation and synthesis is essential for controlling expression level of all RNAs. The RNA polymerase, which performs the RNA synthesis, is highly conserved across the bacterial domain. However, this is surprisingly not the case for the RNA degradation machinery, which is composed of different subunits and performs different enzymatic reactions, depending on the organism. In Escherichia coli, the RNA decay is performed by the degradosome complex, which forms around the membrane-associated endoribonuclease RNase E, and is stable enough to be purified without falling apart. In contrast, many Firmicutes, for example, Bacillus subtilis, Staphylococcus aureus, and Streptococcus pneumoniae, do not encode an RNase E homolog, but instead have the endoribonuclease RNase Y and the exo- and endo-ribonuclease RNase J complex. A wide range of experiments have been performed, mainly with B. subtilis and S. aureus, to determine which interactions exist between the various RNA decay enzymes in the Firmicutes, with the goal of understanding how RNA degradation (and thus gene expression homeostasis and regulation) is organized in these organisms. The in vivo and in vitro data is diverse, and does not always concur. This overview gathers the data on interactions between Firmicute RNA degradation factors, to highlight the similarities and differences between experimental data from different experiments and from different organisms. WIREs RNA 2018, 9:e1460. doi: 10.1002/wrna.1460 This article is categorized under: RNA Turnover and Surveillance > Turnover/Surveillance Mechanisms RNA Turnover and Surveillance > Regulation of RNA Stability.